Kon rl a KO Ba Konnakosa CeeTnaHa

BopucosHa
cn=Konnakosa CBeTnaHa

C BeTn a H a Eopmcosua, 0=BMAOQY COLl

22, ou=PykoBogutens,
email=bgo_ou2@mail.ru, c=RU

EOpI/ICOBHa 2023016183354 +0500  MHHHCTEPCTBO 00pa30BaHUSA U MOJIOJICKHON TTOJTUTHKU
CBepI0BCKO# o0acTu
VYupasienue o0pazoBanus bepe30BcKoro ropockoro okpyra

BEPE30BCKOE MYHUIIUITAJIBHOE ABTOHOMHOE
OBIEOBPA3OBATEJIBHOE YYPEXXJIEHUE
«CPEJHAA OBIMEOBPA3OBATEJIbHASA HIKOJIA Ne2y

623701, CBepanoBckas 001acThb, T. bepe3oBckuid, yi. [llunosckas, cTp. 3,
tel.: 8(34369) 4-96-50, email: bgo_ou2@mail.ru

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHA
HAa 3aCeJaHUHU NIEAArOTUYECKOTO C 3aMECTUTEIIEM JUPEKTOPA IIpuxaszom BMAOY COIII Ne2
copeta /Kazaunesa O.H./ oT «01» centsops 2023 roma Ne317
IIpotoko ot 30.08.2023 Ne 1
«31 » aBrycra 2023 roma /Konmakosa C.B./
PABOYASA ITPOT'PAMMA

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyuarommxest 10 — 11 kimaccos

bepezoBckuii ropoackoit okpyr, 2023



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannny», TpeOOBaHMIA K pe3ybTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBl CpPEIHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
ydeOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJNOXeHUH «Crpareruy pa3BUTHs BocnuTaHusi B Poccuiickoi
Oepnepanuu Ha niepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3paboTKe MpOrpamMMmbl MO XUMHUHU, K OMPEACIICHUIO
oO1elt cTtparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHIentyanbHble nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
CoZlepKaHUs, PE3yJIbTaTOB OOy4YeHHUs M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3aldd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBI0 WM TPUPOIHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcs Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMeTa «XUMHs», COJAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIeIeHbl B
nporpaMMme 1O XHUMHUU € Y4€TOM cChnenuduKd HAayKu XUMUH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOU JXKWU3HHM OOIIECTBA, a TaKXKe C y4E€TOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3JIaHUE L[EJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEeM MHUpPE KaK O €JIMHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYphl, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
Tpyda WU KU3HU Kaxaoro ujaeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HalpaBlieHA HAa pEUICHUE
00aNbHBIX MTPOOJEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENSIMA W NPUHIMIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbI YPOBEHD
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuu BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4ecKkou XWMHH TOJIYy4arOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[lonq HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass ¥ HeopraHuuecKas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,
riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011at011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BAOXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX W MPUMEHEHHH, a4 TAKKE€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
AJIIEMEHTaMH COJEP)KAHMS, HMEIOINIMMHU KYJbTYPOJOTUYECKUM U MPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKpbhIBalOT €€ poJib B IO3HABATEIHLHONW W TMPAKTHYECKOU
NESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHUS K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XWMHUEH, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
OpUMEHSATh € JUIA TIONOJIHGHUS 3HAHWM, pelIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIE0BATEIbCKUX 3a/1adu. B 11eoM coaepkanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHSA  M3YYEHHUST  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYUYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI JIJII MMOHUMAaHUS
dbunocodhckux maeH, TakMX KakK: MaTepuaibHOE €IMHCTBO HEOPTaHUYECKOTO U
OPTaHUYECKOTO MUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, IT03HABACMOCTh TPUPOJHBIX SIBJICHUH NYTEM OKCICPUMEHTA W
pelieHusT TMPOTHBOPECYMH MEXKIy HOBBIMH (akTaMH H  TCOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MPoOieM, a
Takke MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNpPENETICHUI0
COoIepXaHUs ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHUPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a W
00paboTku uHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MPU ONpeeIeHUN
COJIepXKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&Tcsa (HopMUpOBaHHE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JESATETLHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C



METOJUYECKOW TOYKH 3PEHUS] TAKOW MOAXOJ] K OMPEACNICHUIO IIeNield M3ydeHUs
TpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHWH KaK  BaKHEHIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpAa, B OCHOBE KOTOpPOM
JeKaT KIIYEBbIC MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOGHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUA U CTAHOBJICHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUuuid, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN M MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHHEM XHMHUYECKOTO H3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
6e30macHOro 00OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTellbHas XapaKTepUCTHKA IeNiel U 3a71ad U3y4CeHUs
npeaMeTa B MporpaMMe 10 XUMUW YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIICH CTENeHH OTHAETCS  MPEANOYTeHHE
OPAKTUUYECKONM KOMIIOHEHTE COJAep)KaHUid OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3alliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU KU3HU
JUISL pEIICHUs TPAKTUUECKHUX 3aj1au.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKME LIEIH U 33]]a4H, KaK:

amanraiusi oOyJarommxcsl K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dopMupoBanue 'y OOy4arOUMXcs KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE ISl Pa3IUYHbIX BUIOB
JeSITEIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKu MH(pOpMAIH,
HEOOXOUMBIX IS TPUOOPETCHHsI OMbITa AEATEIbHOCTH, KOTOpas 3aHUMacT
BaXHO€ MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN



IKOJIOTMYECKO Oe30IMacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHUYECKHX
TPOLIECCOB HAa OPTaHU3M YeJIOBEKa U MIPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIE HMH()OPMALMOHHBIE TEXHOJIOTUH ISl TIOMCKA W aHalu3a y4eOHOH U
HAayYHO-NIOMYJISIPHON HH(OPMALIUU XUMUYIECKOTO COJICPKAHUS;

dbopmMupoBaHUE U PAa3BUTHE Y OOYUAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIUIEHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHHH M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCITUTaHUE Yy OOydYarommxcsi YOeXIEHHOCTH B T'yMaHHUCTHYECKOM
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
PaIMOHAIFHOTO MPUPOOIOIB30BAHMS, MTOTIOJIHEHUS SJHEPTETHUECKUX PECYPCOB U
COXpaHEHUsS] MPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAWMOCTH OEpeKHOTO
OTHOUIICHUS K TIPUPOJIE WM CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHs OIbITa
WCTIONIb30BAHUS TIONYYEHHBIX 3HAHWW JUIi TPUHATHS TPAMOTHBIX DPEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMU SIBICHHUSIMH.

B yueObHOM mmane cpemgHero oOmIero oOpa30BaHUSI MPEAMET «XUMHSD)
0a30BOTO YpOBHSI BXOJHT B COCTaB MpeaMETHON o0nactu «EcTecTBeHHO-HAyYHBIE
HpEAMETBD.

Peanu3anusi BOCIUTATEILHOTO MOTEHIHAIA YPOKOB (YPOUHOU NIESTEIBHOCTH,

ayJIMTOPHBIX 3aHATHA B paMKax MaKCHUMAaJIbHO JOIYCTUMOHN y4eOHON Harpys3kw)
peaycMaTpUBaeT:

¢ MaKCHUMaJIbHOE  HCHOJB30BAHME  BOCHUTATENIBbHBIX  BO3MOYKHOCTEH
coJiep)kaHusi y4eOHOro mpeamera aias (popMHpOBaHHUS y OOYyHarOIIUXCS
POCCHUICKUX TpPaJAULMOHHBIX JYXOBHO-HPABCTBEHHBIX u
COLIMOKYJIBTYPHBIX LIEHHOCTEM, POCCUICKOIO0 HCTOPUYECKOTO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOIO IPOCBELIEHUS; IMOA00P COOTBETCTBYIOLIETO
COJEp)KaHUsl  YpOKOB, 3aJaHUil, BCIOMOIATEIbHBIX  MaTEpPHUAJIOB,
pOOJIEMHBIX CUTYyaLUi U1l 00CyKEHUM;

e BBIOOpP METOJOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOLUIMX BOCIHTATEIHBHOE
BO3JICICTBHE HA JINYHOCTh B COOTBETCTBUHU C BOCHUTATEIbHBIM HJI€ATIOM,
LEIbI0 M 3aJadyaMy BOCIWTaHUsA, LIEJIEBBIMA OPUEHTUPAMHU PE3YJIHTATOB
BOCIIMTAHUS; pealnu3alii0 I[PUOPUTETa BOCIUTAHUS B  Y4eOHOH
JESITEIbHOCTH;

o TNpPUBJICYEHHE BHUMaHUSA OOYy4YalOIIUXCS K IIEHHOCTHOMY AacCHeKTy
M3y4aeMbIX Ha YpOKax MPEAMETOB, SABJICHUN U COOBITUN, HMHULIMUPOBAHUE



0OCY)X/ICHHMH, BBICKA3bIBAHMA CBOCTO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K M3y9aeMbIM COOBITHSIM, SIBJICHUSIM, JIUIIAM;
MIPUMEHEHHUE WHTEPAKTUBHBIX dbopm y4eOHOM paboThI —
WHTEJUICKTYaJIbHBIX, CTUMYJHPYIONUX TO3HABATEILHYI0 MOTHBAIIUIO,
UTPOBBIX METOJIUK, JUCKYCCUH, TAIONTUX BO3MOKHOCThH MTPUOOPECTH OMBIT
BEJICHUS KOHCTPYKTHUBHOIO JUAjora; TPyHIOBOM padOTHI, KOTOpas yYHT
CTPOUTH OTHOIIEHUS U JIEUCTBOBATh B KOMAHJIE, CIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIILJICHUS;

noOyXaeHUE OOYYaroIIMXCs COOJI0aTh HOPMBI ITOBEJCHHUsS, IpaBHiIa
OOlIEHUsST CO CBEPCTHHKAMHU U  TIEAAroru4ecKuMU  pPaOOTHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OIIeoOpa3oBaTeIbHOW  OpraHU3aIliH,
YCTaHOBJICHHE U TIOJIIIEPIKKY JOOPOKETATETHhHOU aTMOCHEPHI;
OpraHW3alMi0 HACTaBHMYECTBA MOTHBHUPOBAHHBIX U JIPYIUPOBAHHBIX
oOy4Jaronuxcsi HaJl HEYCIEBAIOIUMHU OJTHOKJIACCHUKAMH, B TOM YHUCJE C
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMHU, JAOIIETO OO0YyYarOIIUMCS
COIMAJIBHO 3HAYUMBIH OTIBIT COTPYAHHYECTBA U B3AMMHOM ITOMOIIIH;
WHUIMAPOBAHUE M  TOIICPKKY HCCIEAOBATCIIBCKON  JIEITEIbHOCTH
oOydJaronuxcsi, IUJIAHUPOBAHUE ¥ BBIMOJHEHUE WHANBUIAYATbHBIX U
TPYIIIOBBIX TPOEKTOB BOCIIUTATEIHLHON HAMMPABIEHHOCTH.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 6a30BOM YPOBHE

cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hefento), B 11 knacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT opraHnYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOCHHsSI OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OpraHUYECKUX COEIMHEHHH (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHUYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 0OyTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKMH psan. MeraH M 3TaH —
IpoCTEeIlINe NPEACTABUTENN AJIKAHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMenleHus] M TOpPEHUs), HAXO0XKJIECHHWE B MPUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM PsiA. DTUJIEH U NPONWIECH —
IpOCTEeHIlINE NPEACTABUTENN AJIKEHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TIUApATALMM, OKHUCJICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaawes-1,3 m MmermwnOyranueH-1,3: cTpoeHWe, BaKHEWIINE
XUMHYECKHE CBOWCTBA (peakuus noaumepusanuu). [lomydeHne cHMHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA TNPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XMMHUUYECKHE CBOMCTBA (peaklUMU THIPUPOBAHMS, TaJIOTEHUPOBAHUs, TUApPATALUH,
TOPEHMUSI), IOJyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOIYYEHUE U IPUMEHEHHE. T0yon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXKIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHple MCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX TPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KameHHbIN
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIHUU
«Hepts» u  «YTOmp», MOAETMpPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEIECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XHUMUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJlIaMH,
rajJlOr€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  [JIMLIEPHUH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
METajllaMH, KaueCTBEHHAasl peaklus Ha MHOIOAaTOMHbIE cHUpThl). [lelicTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, aleTAIbIETUA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3Mueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmye IS Kjacca KHCIOT, peakius 3TepupuKalnm), moaydeHHe U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb )KHPOB.



VYrneBonpl:  cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, JHU- U
noscaxapuabl). ['oko3a — npocTeiimii MoHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas pojb. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmaia U
HeuroNIo3bl.  PU3nUecKkue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pOBEICHNE, HAONIOJICHHE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TJIMIIEPUHA C
rugpokcugomM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammozeiicTBUE Kpaxmana C HOIOM),
IPOBE/ICHHUE NMPAKTHUECKOW pabOThIl: CBOMCTBA pacTBOpPA YKCYCHOUM KUCIIOTHI.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCcozepIKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. Duzndeckue
U XMMHUYECKHE CBOWMCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpalns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIMS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH M3yUYeHUH OPraHU4YeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH JUJISI OTICIIbHBIX
PEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmmume ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DPHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€JKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparThl, MaTEPHAIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToMm. Sapo aroma, H30TOMNbBI. ODJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUE YpPOBHHU, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIIM B aromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallUsi aTOMOB.

[lepnonnueckuit 3akoH U Ilepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAUYECKOrO 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYEHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemectBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasi HETOJIApHAsl W MOJIApHAs, MOHHAs, MeTajuimdeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBsA3M (OOMEHHBI M JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKOil XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH PU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIXx (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCKOoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHAs, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
neMmoHcTpanus Tabimi «[lepuoanueckas cucremMa xumudeckux smeMeHToB J[. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOJOJIEHUE U
OMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJISI BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxenne HemeraiuioB B llepuoguyueckor  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHUIIOB,
KHUCJIOPOJACOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.



Mertambl. [lomoxenue mertaioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOWCTBA BaXKHEWILMX METAJUIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
W3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIOJIEHHEe M OIMCAaHHWE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMHM BEIIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEILIECTB UMEECT MPUMECH.

X¥MHUs U KN3Hb

Ponb xumum B 00ecCreueHUH HKOJOTHYECKOM, IHEPTeTHUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeIUIUHBL. [IOHSATHE O HAy4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYEHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEUIIHNE CTPOUTEIbHbBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMmuKa,
MaTepuaibl s JJIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUHU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHCTEMHBIMHU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWsi, aHalu3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJMOaKTHBHOCTh, MOJICKYJIA, SHEPTeTUUCCKUI YPOBEHD, BEIIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMUYUHBI M CIUHHUIIBI X
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOIAeMbIe, TOILIUBO,
peCypcHl.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaUTyprHsi, POU3BOJCTBO
CTPOUTEIIBHBIX MaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHINEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JICKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeaAMeTHbIM). HayyHo-meToaudeckoil OCHOBOM s
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpPaMM CpPEAHErO OOLIETo
00pa30BaHUs SBISIETCA CUCTEMHO-AESITENbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOLUIMMUCS POCCUMCKONW TIpa)TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOITPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TpaaAULUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXcsl PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MNPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJlaMH POCCHICKOr0 Tpa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS» OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEIIBHOM M IPAKTUYECKOW JESITEIbHOCTH
o0y4aromuxcs 1o peanu3aliy NPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEMH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M IO3HABATEJIbHBIX 3a71a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E Pa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECOUIO
OTCUYECTBECHHOM XVMMUH;

YB@XEHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHS HAYKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanm3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHWE IOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIOACHMsT TpaBWJI OE30MACHOTO OOpalleHHs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYJAOBOU IEATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJIEI0BAaTENbCKON
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPAEKTOPHH
obpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTHDKEHUNW XUMHUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENpPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATH HEOIArOMpHUsATHBIC IKOJIOTHUYECKHE
TIOCIIEACTBHSI IPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHUS, YKOJIOTUYECKON KYJIbTYpHI,
OTIbITa JESITEIIbHOCTH HKOJIOTMYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW M COIIMAJIBLHON
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUsA CIeNU(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poll B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJCTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMpoOJIeM COXpaHEHUs
IPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
OUBWIM3AIMN: B €€ TYMaHUCTHYECKONW HANpaBIIEHHOCTH W BaXXHOM poJM B
CO3IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUHU II00aNbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUYECKOM, IUILEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICYCHUH YCIOBHN
YCIIEIIHOTO TPyJa M SKOJOTHYECKHM KOMMOPTHOM >KU3HM KaXJIOro 4YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJB3YEeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



noJiy4aeMble 3HAHUS JJI aHAJIU3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieslaTh 000CHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMUXCA JAaHHBIX C IeJbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIMSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENIbCKOM AEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpoPpecCuoHaIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «XUMHsD Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHHUA,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHNE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHUE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHHUE XHUMUYECKOU
peakuuu — MpH pElIeHWH Y4YEOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bI IO MPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOJATh 32 XOJI0M
IpoLecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111EHNS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW U MPOEKTHOM
NESATEIIbHOCTH, IPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IIPAaKTUYECKUX 3a/1ad, IPUMEHEHHUIO pa3INnYHbIX
METO/IOB ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHUMHUYECKOIO COJAEp)KAHMS, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATHh PAa3JIMYHBbIC METOJBI MIPH TMOWCKE U
oTOope wuHMOpPMALMK, HEOOXOJAUMOM Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArPaMMBbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHYECKOM HMHpopManueil: NpPUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IO3HABATEIBHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHIMOJIHECHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajn3alluu y4eOHOro MpoeKTa U (popMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM INYTEM COIJIACOBAHUS IO3ULHUN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIbHOCTh, OMpeeNsas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIIENOBATEeNbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA C€HOCOO MX peHIeHHs C YYETOM IMONY4YeHHMS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUsI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU



npupoAsl, B (QPOPMUPOBAHUU MBIIUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pelIEHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUILIATEIbBHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEpHYyTas U COKpaAIIEHHAs), MOJIb, MOJISIpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKENeT, (DYHKIIMOHAJIbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTII€BOJAOPO/IbI,
KUCJIOPOJI WU a30TCOAEPKaIlMe COCIUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XHWMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeXKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SABJICHUH, (PaKTOIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE IOHATHS MPU
ONMCAaHUH COCTABA, CTPOCHUS U MIPEBPALIEHUN OPTAHUYECKUX COEAUHEHHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHMSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHWX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMIEKHOCTh H3YUCHHBIX
OPTaHUYECKHUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojiepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHMS [0
cucrematudeckorr Homenkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOJb, THICPUH, (eHod, (HopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OPraHUYECKUX COEAUHEHUSX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMMIIEH, alleTHJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJIUKOJIb,
rmiepuH, GEeHo, areTanbJeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaAKIHil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEpadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHUHU MPU U3YUYECHHUH BEILECTB U
XUMUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0 M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE PEaKUHUU OPraHUuYeCKHUX
BCIIECTB, JCHATypaIusi OCIIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUuH C
BEIIECTBAMU M JAOOPATOPHBIM OOOpPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IENSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINACHOCTh BO3JCHUCTBUSI HA YKUBBIE OPTraHU3Mbl OIPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CrocoObI
YMEHBIICHUS W TMPENOTBPALICHUS HX BPEIHOIO BO3ICHCTBUS HA OpPraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains misa 3anucu XuMHUYeCKUuX

bopmyi.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIONINE TOHATUS (XUMUYECKUN DIJIEMEHT, aToM, W30TOom, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUIMUECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakIuu, XUMHUUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (TEopus
AJIEKTPOJIUTHYECKOU AUCCOUMALM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS] SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHWS IMPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU M 0€30MaCHOM MCIOJIb30BAHUM BOXKHEHIITNX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIIATH XapaKTEPHbIE MPHU3HAKU TMOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCaHUH HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MAJIs
coctaBieHus (OpMyNl BEIIECTB U YpPaBHEHUH XMMHMYECKHUX  PEaKIIH,
cucrteMatuyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, yrjeKUCIbIil ras, aMMHak, TaméHas
U3BECTh, HETALIEHAS! U3BECTh, MUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBsA3U (KOBaJICHTHAsl, MOHHAs, METAaJUIMYeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJIEKYJsApHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHWYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTH YMEHHUM yYCTaHaBIIMBAaTh NPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OMNpEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuogoB Ilepuognueckoil cuCTEMbI
xumudeckux dmeMmentoB JI. VM. MennmeneeBa, MCHoyib3ys TMOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSCHSTD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 IepuoAaM U rpynnam llepuonnueckon cuctemMel XMMUYECKHUX 3i1eMeHTOB [I. .
Menpeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBS3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOUIMX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEHEW OKUCICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklnH, yYaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPAaBHEHHS PEaKUUl pa3IU4HbIX
TUIIOB, TIOJTHBIE M COKPAILIEHHBIC YPABHEHUSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh yYMEHHUH PACKphIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJICHUS SJEKTPOHHOrO OallaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHElIHero Bo3aenctus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIUAMAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOTO 3¢ (}EeKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuia OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U  BBIMOMHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalM3aTopa,
ONpPE/CIICHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiuy MOHHOTO OOMEHa, KayeCTBEHHbIC pEeakiMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJad 10
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIONIUX pEaKmuii W (HOPMYIUPOBATH BBIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEICHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JECHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS WU
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS  CIETBIX M CJHAa0OBUAAIIUMX OOYYaIOIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins aisa 3anucu XuMHYeCKUuX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHbIE yrIeBOAOPOABI — AJIKaHbI 2 0 0
5 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 0 |
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 | 0
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3 0 0
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1 0




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne n/m P Konrpouabusie IlpakTuyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ileproanueckas cuctemMa XUMHYECKUX 3 0 0
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4 0 0
BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 0 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX ) 0 0
BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
| [IpenMeTt opraHnyeckoil XuMuu, €€ | 0 http://him-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 04.09.2023 = school.ru/
Teopust cTpoeHUs OPraHUuYECKUX http://him-school.ru/
2 A .M. b & 1 0
COETMHEHU N YTIJIEpOBA, €€ 11.09.2023
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o KnaccuPpUKaIuN http://him-school.ru/
opraHuyeckux BemecTs. Homenkiarypa
3 1 0
(cucremaTudeckas) U TpUBHUATIbHBIE 18.09.2023
Ha3BaHUs OPraHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 0 http://him-school.ru/
TOMOJIOTHUECKHUH Psifg 25.09.2023
MertaH u 3TaH — OpocTeUIIe http://him-school.ru/
5 1 0
IPEICTAaBUTENIN ATKAHOB 02.10.2023
6 A . 1 0 http://him-school.ru/
€HBI: COCTaB U CTPOCHUE, CBOMCTBA
JIKEHBI TaB U CTPOEHUE, CBOMCTB 09.10.2023
DTUIIEH U MIPOMUIIEH — MpOCTeHIme http://him-school.ru/
7 1 0
IPEJICTAaBUTENIN ATKEHOB 16.10.2023
g [Ipaktuueckas padota Ne 1. «Ilomyuenue | 1 http://him-school.ru/
ATUJIEHA U U3yYEHHUE €T0 CBOMCTBY 23.10.2023
9 Ankanuensl. byranuen-1,3 u | 0 http://him-school.ru/
MetunoyraaueH-1,3. Tlonydenue 06.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

http://him-school.ru/

10 TOMOJIOTUYECKUH psii. ALlETUIICH —
pOCTeHIIHIA HpelI[)CTl;.BI/I:eJIB QIIKHHOB 13.11.2023

1 Brrunciienus no ypaBHEHUIO XUMHUYECKOM http://him-school.ru/
peakuuu 20.11.2023

12 ApeHsbl: 6eH301 1 TOIYyoJ. TOKCHYHOCTh http://him-school.ru/
apeHoB 27.11.2023

13 I'enernueckas cBsi3pb yIriIeBOJAOPOAOB, http://him-school.ru/
IPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM 04.12.2023
[IprupoaHbIe ICTOYHUKH YTJIE€BOJOPOIOB: http://him-school.ru/

14 IIPUPOJHBIN ra3 v MOMYyTHbIE HEPTSIHBIE
F;)SI)II), Ifeqm) u npoz[yxﬁl eé nepq;pa60TKH 11122023
IIpupoaHbIE UCTOUYHUKH YIJIEBOJIOPOIOB: http://him-school.ru/

15 IIPUPOJHBIN ra3 v MOMYyTHbIE HEPTSIHBIE
F;)SI)II), Ifeqm) u npoz[yxﬁl eé nepq;pa60TKH 18.12.2023

16 KonTtponsHas pabota no pazneny http://him-school.ru/
«YTIeBOgOpPOIBI» 25.12.2023

17 [IpenenpHbIE OAHOATOMHBIE CITUPTHI: http://him-school.ru/
METaHOJI U 3TaHOoJI. BogopoaHas cBA3b 15.01.2024

18 MHoOroaTroMHbI€ CIIUPTHI: ITHJICHTIIUKOIb 1 http://him-school.ru/
TJIULEPUH 22.01.2024

19 @DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYEeCcKHe http://him-school.ru/
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHNE 29.01.2024

20 Anpaeruasl: GopmManbaeTuI U http://him-school.ru/
arneTanbaerna. AneTod 05.02.2024

71 OaHOOCHOBHBIE TIPEICNIbHBIE KAPOOHOBBIS http://him-school.ru/

KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

12.02.2024




22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

19.02.2024

http://him-school.ru/

23

CTeapI/IHOBajI U OJICMHOBAsA KHUCJIOThI, KaK
MpEACTAaBUTCIIN BBICHINX Kap6OHOBBIX
KHCIIOT

26.02.2024

http://him-school.ru/

24

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE

04.03.2024

http://him-school.ru/

25

CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE
KapOOHOBBIX KUCIOT. [ MUAPOIU3 CIOKHBIX

a¢upoB

11.03.2024

http://him-school.ru/

26

XKupsl: TUAPONH3, TIPUMEHEHHE,
Ouosornyeckas posb KHPOB

25.03.2024

http://him-school.ru/

27

VYrieBoasl: cOCTaB, KiIaCCU(pUKALUS.
Baxueiiue npeacTaBuTeNnu: IIIH0K03a,
dpykTO3a, caxaposa

01.04.2024

http://him-school.ru/

28

Kpaxman u nemirono3a Kak npupoHbie
MOJIUMEPDI

08.04.2024

http://him-school.ru/

29

KonTponpHas padbota mo pazaeny
«Kucnopoacoaepxariye opraHndeckue
COCTUHCHUSD)

15.04.2024

http://him-school.ru/

30

AMMHBI: METHJIAMHH M aHUIUH

22.04.2024

http://him-school.ru/

31

AMUHOKHCIIOTBI KaKk aM(pOTEpHbIE
OpraHu4ecKre COCAUHEHUS, UX
onosiornueckoe 3Hauenue. Ilermruanl

06.05.2024

http://him-school.ru/

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

13.05.2024

http://him-school.ru/




OCHOBHBIE TTIOHATHS XUMHHU

http://him-school.ru/

33 1

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN 20.05.2024

OcCHOBHBIE METOABI CHHTE3A http://him-school.ru/
34 COKOMOJIEK COECIUHCHUH. 1

BEI MOJICKYJISIPHBIX TUHEHUN 27.05.2024

[ImactMaccsl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero
padoThI

KonTposbHbIe

IIpakTnyeckue
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKU 3TIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToMOB

04.09.2023

http://him-school.ru/

[lepuonnueckuii 3akoH u llepuoanueckas
cHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MeHnneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

11.09.2023

http://him-school.ru/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ
0 TPYIIIaM | IepruoaaM. 3HaueHne
MEePUOTUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3nmemenToB /.M. Mennaeneena B
pPa3BUTHHU HAYKH

18.09.2023

http://him-school.ru/

CrpoeHue BeniecTBa. XMMUYECKas CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoHast cBs3b

25.09.2023

http://him-school.ru/

BasieHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

02.10.2023

http://him-school.ru/

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJUTOMIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

09.10.2023

http://him-school.ru/




Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYECKUX COCTUHEHUI.
['eHeTnyecKast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

16.10.2023

http://him-school.ru/

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

23.10.2023

http://him-school.ru/

CkopocTtb peakiu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

06.11.2023

http://him-school.ru/

10

[TpakTrueckas padota Ne 1. «Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEaKUm»

13.11.2023

http://him-school.ru/

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BozopoHoM nokasarene (pH) pactBopa.
Peakiiun nonHoro oomena. I'uiponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

20.11.2023

http://him-school.ru/

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakiun. [ToHsATHE 00 AMIEKTpOIH3E
pacIIaBOB U paCTBOPOB COJICH

27.11.2023

http://him-school.ru/

13

KonTtponsHas pabota no pasneny
«Teopernueckre OCHOBBI XUMHIN

04.12.2023

http://him-school.ru/

14

Merauibl, ux nosnoxenue B [leprnoanueckoit
CHUCTEME XUMUYECKUX deMeHTOB /[I. M.
MemieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cBOKNCTBa
METaJUIOB

11.12.2023

http://him-school.ru/




15

CnaBbl METAIIIOB. DJIEKTPOXUMHUUYECKUN
pAI HAIPSKEHUA METAJIOB

18.12.2023

http://him-school.ru/

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJIOB (HATPUH, Kaauil, Kaablui,
MarHuii, ATFOMUHHN ) U UX COCTUHEHUN

25.12.2023

http://him-school.ru/

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

15.01.2024

http://him-school.ru/

18

XUMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

22.01.2024

http://him-school.ru/

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 3334 110 TEMe
«Meramab»"

29.01.2024

http://him-school.ru/

20

Hemeramibl, uX MoJ0KeHHUE B
[lepronnueckoit cucTeMe XMUMUYECKUX
snemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHS aTOMOB

05.02.2024

http://him-school.ru/

21

®Du3nYeCKue CBOMCTBA HEMETAILIIOB.
ANOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

12.02.2024

http://him-school.ru/

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

19.02.2024

http://him-school.ru/

23

XuMHUecKue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

26.02.2024

http://him-school.ru/

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUN

04.03.2024

http://him-school.ru/

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COCTMHEHNN

11.03.2024

http://him-school.ru/




26

O0001Ienre U cucTEMAaTH3alNs 3HAHUH 110
teMe «HemeTamnaely. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

25.03.2024

http://him-school.ru/

27

[IpakTuueckas padora Ne 3. «Perenune
HKCIIEPUMEHTAIBHBIX 33714 110 TeMe
"Hemerasr"»

01.04.2024

http://him-school.ru/

28

KonTponpHas padora o Temam «MeTamibhy
n «Hemertamnbl»

08.04.2024

http://him-school.ru/

29

Heopranwueckue u opraHn4eckue KUCIOTHI.
Heopranwueckue u opraHn4ecKue
OCHOBaHHS

15.04.2024

http://him-school.ru/

30

AMpoTepHbIe HEOpraHU4YeCcKHe U
OpraHuyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

22.04.2024

http://him-school.ru/

31

Poib xuMuu B 00eCIIeUeHHH SKOJI0THUECKOI,
SHEPTreTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEIUITAHBI

06.05.2024

http://him-school.ru/

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUs
BaXKHEUIIINX BEIIECTB

13.05.2024

http://him-school.ru/

33

YenoBek B MHUPC BCIICCTB U MATCPUATIOB

20.05.2024

http://him-school.ru/

34

XuMUS U 300pOBbE YEIOBEKA

27.05.2024

http://him-school.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Pymsurtuc I'., ®enpaman @. "Xumus 10 kiaace YueOHuK 1is
o011eo0pa3zoBaTenbHbIX Opranu3aiuii bazoBbsiii ypoBeHb"
Pym3uruc I'., ®enpaman @. "Xumus 11 kiaace YueOHUK 115

00111e00pa30BaTeNbHBIX Opranu3annii bazoBelil ypoBeHb"

METOANUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Haranps Napa: Xumus. Ypoku B 10-11 knacce (k yueOnuky Pynzutuca)

IToxpoOuee: https://www.labirint.ru/books/199290/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru/

http://him.1september.ru/

http://school-sector.relarn.ru/nsm/


http://www.chemnet.ru/
http://him.1september.ru/
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